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PREFACE

Federal regulations crattlish general and specific
standards that you mtist---meet before y to can
use certain pesticides. University of California
Cooperative Extension Offices can. provide
material which you may study to help you meet
the general standards This guide- contains basic
information to help you meet the spec c

standards fe- applicators who are engaged in
industrial and institutional pest control.

This guide will give you information about:
pest control and pesticides,
using pesticides safely, and
recognizing and controlling common pests.

This version e industrial and institutional pest control guid6, designed to assist pesticide
applicators in California, was edited by NI. W. Stimmann, Pesticide Applicator Training Coordinator,

ft--
University of California Cooperative Extension. Contributors to the California version of the guide
were: Clyde Elmore, University of Cahlornia, Davis; Carl Koehler, University ol California, Berkeley:
and George Okumura, California Department of Food and Agriculture,

This publication provides essential information needed to meet Environmental Pr -nin Agency
standards on industrial and Institutional Pest Control, .uul to help prepare you to take the written
examination for certification. It-is not intended to provide you with ...ill the knowledye you need tot-,

. ,

el I ective indusicial and institutional pest control, Additional information clin he obtained !rum
Cooperative Extension, University of California, .ind Irons V01_11" county agricultural commissioner,



INTRODUCTION
Proper identification of pests and a knowledge of
pest development and behavior are keys to effec-
tive pest control, After you have identified the

pests, you must decide how to control them. Re-
moval of food, water, and habitat (place in which
to,live) is an important part of effective pest control.
but should be combined with appropriate chemical
and mechanical control methods, If you choose to
use a petticide, select a product that has label direc-
tions for the intended use,

The various formulations can be
variety of jobs in many different
merit. But each formulation-J-1as its
tics whic4, help determine which is
in a given situation, For example:

used on a wide
types of equip-
own characteris-
the best to Use

for a space spray. you might use an insecticide
in oil:
for long residual activity in a dry situation- a dust;
for a residual spray, either an oil solution or water
emulsion;

0-for a surface application of a residual where ap-
pearance is not too important, a wettable powder
spray:
for use around open flames and heat, an emul-
sion:

fur use Lind electrical i -ailtions an 'oil solu-
tion;
for spraying on or around plants, a wettable pow-
der or selected emulsion;
for use on or around linoleum, rubber, asphalt
floor tiles, and sonic synthetic fibers, a water-base
insecticide,

USING PESTICIDES ELY

Do Do not release pesticides into soil, air or water
except where you intend to do so a safe and
approved part, ol your' work. Pesticides put in the
wrong phiee,(or On the wrong plant, or where the

them .are pol-wrong animal can contlfct or consume
lutants and may cause ,,_noses harm.

Use special care in ,sons ties areas such as food
handling establishments iind where children, elderly
people or ill peopl - are located. Pets and t heir

eating places :also mu t he kept in mind. Pesticides
used in or around sue areas should he the safest

ones available that are effectiv
contamination does not occur.

Apply then o that

GENERAL INSECT PESTS

COCKROACHES
Four species' of cockroaches are commonly found
throughout the United States. They vary S'in,mewhat
in appearance and habits but in general are all flat,
brownish or dark, and fast-runnins, Cockroaches
seek cover in the -.daytime or when disturbed at
night, They may he carried into buildings in boxes

gand beverage cases, and with roceries. In apart-
ments and larger _buildings, t ey readily migrate
from one room to another along water pipes, cracks ,
in the walls, and wall voids. Som'e species may enter
structures from outdoors or -come in through sewer'
lines,

S

The stages in the life cycle (If a cockroach are:
the ege, enclosed in a capsule which contains
several eggs,
several 'stages of nymphs, which look ke the
adults but, are smaller and have no Miles, and
the- adult.

Ger- Cockroach

A common specks- foOnd in kitchens,
Adults art about l/;-i inch long..
Tan with two dark stripes running lengthwise oti
the area just behind the head.
Often occur in large numbers.

Amer i C or- k roa ch

Reddish - brown: margins of pr horax (behind
head) lighter,
Largest of common cockroaches (adult about

inches
Found in dark. moist areas such as _basements,
,:ewers, and steam heat tunnels.

t
t



American Cockroach

Oriental Cockroach
About .1 inch long as an adult.

I Shiny black or very dark brown.
female has small wings: wings of the male cover
about " of his -abdomen.
often found in damp pikes such as basements.
May enter buildings through sewer openings.
May live outdoors duting the summer months
and move from building to building.

Female

C:OCkrc a

Male

About I e inch long.
Brown with tvvo lighter hands across the base of
the wings and abdomen.
May infest an entire building.
Infestatio-ns usually start from lugga7e, furniture,
or other materials shipped from one place to

another.

In some areas of the country, there are other cock-
pests. Some of these are very similar in ap-

pearance to those described above but differ in their
habits. As a result, proper identification is essential
to control. Contact local experts for information on
other sp,ecics that may he important. The removal
of food and water sources and destruction of breed-
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ing pl ees'is essential in obtaining satisfactory cbck-
roach control.

In kitchens and living areas, apply insectiades as
crack and crevice or spot treatments to places where
the insects hide_ La directions of residuals per-
mit only crack and crevice treatment to be used in
commercial food_ handling areas. Common, -hide-
outs are behind and beneath built-in shelves and
cabinets, in and` beneath stoves 'and refrigerators,
under sinks and 'behind baseboards.

In basements, cockroaches hide beneath. in
cupboards and washing machines, and in cracks and
crevices in concrete, brick. or block walls, Sprays
are usually preferred to dusts because they are
easier to apply and the residue is not as visible.
Dusts, however, can sometimes be blown into places
difficult to reach with spray.

Use ULV (ultra low volume) and -aerosol applica-
tions of contact sprays and flushing agents to sup-
plement residual sprays and dusts: Use ,them alone
whew the label prohibits use of residuals.

ANTS
The stages in the life cycle of an ant are:

e2g.
larva.

1 pupa. and
adult.

During the year. ant colonies produce winged indi-
viduals. These are often-mistaken for termites.

Elbowed_
Antenna

Front Wings
Longer

ararrew Want

Straight
Antenna

Both Wings
BOW]

Brow! Wars?

Be& Differences between Ants anc7 Termites

Cat'pent '1' AntS
Variable in size, measuring up to V2 inch long.
Red to black.
Either winged or wingless:
Build nests in hollow: trees, logs, telephone'
poles, posts, porch pillars, and other vvood
used in homes.
A small pile of coarse sawdust beneath wood
with a dhigher than normal moisture content is

a common sign.



Do not eat wood but simply hollow it out to
form nests.
Can weaken structures.

Carpenter Ant

Other Ants
Most build their nests in soil.
Those that invade buildings usually nest near
foundation Walls, in lawns, or under concrete
slabs.

Control both carpenter nts and other indoor- or
outdoor-nesting ants by direct treatment of the

nests. Locate the entries of carpenter ants. Then
blow an insecticide -dust into the nesting .},tea. Con-
trol other at species with sprays: dusts. or granular
insecticides directed at the nest and surrounding
area. Baits may he used effectively.

If you cannot locate the nest site, apply insecticides
where the ants gain entry or hidealong founda-
tion walls; at doorways. windowsills. and baseboards:
behind built-in ,cibinets an I furniture; or beneath
refrigerators and other heavy appliances.

BEES ANb'WASPS

Bees and wasps are nuisances and may be Winner-,
ous to man because of,the females ability to sting.
These insects have similar life cycles, incloding:

egg,

larva,
pupa, and
adult.

per IVA s ps

Paper wasps incaude the single comb (PoMte,)
wasps, hornets, and yellow jackets. Single comb
wasps build open comb 'nests under cases of houses,
in shrubs, and in other protected places. Hornets'
nests are large, coered,.gravish-hrown p,tper struc-
tures usually seen hanginefin tyees or hushes. Yellow
lock'ets. (ilia build th(4,ir nests ,Lbo\ e as well as

underground. I hese \asps \ in color. t2l2

Single Comb Wasp and Neat

eKil rule, the hornets tare largest (about I I/2 inches
long), the single. comb wasps are intermediate in
size (about I inch) and the yellow jackets are small-
est (about 4 inch).

Cket

- Special protective clothing is needed hen) con-
trolling paper wasps. Insecticide sprays work well,
but they must be *plied at night with a sprayer
large enough to do the job quickly without getting
too close tia the nest. Dusts may he blown into the
nest openings of hornets and yellow jackets. Baits
are also available for use against some species of
wasps.

Sr \Vas

Solitary wasps :may dig holes in lawns or bare earth
to build their nests. The cicada killer:

is a black 'and yellow wasp about 11/2 inches
long,
will not sting or otherwise cause harm (only the
males buzz around people), and
can be controlled by directing dusts or spray_ s
at the entrance to its burrow.

Mud I )atlber Wasps

Dese asps:

,ire so named because they construct their nests
of mud in protected places,
are usually black with yellow narkings,
are not dangerous since they do not aggressively
defend their nests,
can he eliminated simply by tearing down their
nests.



Bees

Bees such as the honey bee, bitmble bee, and car-
penter bee arc pests in and aro d buildings. Struo-
tural damage results from their est-building activi--
ties.

Honey bees may build nests in wafts, chimneys, and
attics. Their combs may melt and allow honey to
seep through walls. In addition, the combs may be
infested by other insects.

Bumble bees build their nests in the ground, in
straw or rags, or in buildings.

Honey nee

Carpenter bees drill '-, inch holes into exposed
wood. The holes make a 9041egree turn below the
surface and run With the grain of the wood -for
distances up to 12 inches.

Bumble bees and carpenter bees look very much
Bumble bees, however, have yellow hair on

,the top of the abdomen.

Control bees by directing insecticides at the nest.
It is wise to wear clothing to protect against stings
when treating nests of honey bees and bumble bees_

PARASITIC PESTS OF MAN
Many insects, such as bed hugs, fleas, ticks andstnos-
quitoes, feed directly upon man and other warm-
blooded animals, in addition to their bloodsucking
activities, many are able to carry disease-causing
organisms from one animal to another or to man.

BED BUGS
Prefer man as their host,

". Hide in cracks and crevices and come out to feed
in the dark, usually as the host sleeps,
Adults are about 1 inch long, reddish-brown,
with oval, flat bodies.

7

The stages in the lift cycle of a bedbug are:
the egg, glued inside cracks and crevices,
nymphs, and

, the adult.

Either sprays or dusts can be used for control. Dusts
are preferred behind baseboards, window and door
casings, and in other cracks and crevices. Do not
treat surfaces that will come in direct cant with
humans. Treat tufts and seams of mattresse( and
cover them with sheets after the spray has dried.

FLEAS

Fleas are small insects without wings.

The stages in the
the egg,
larva,
the pupa, and
the adult.

life cycle of a flea are:

Flea infestations in homes are usually noticed after
a host animal (usually a cat or dog) has been re-
moved. Adult fleas that develop from eggs laid
earlier begin to bite people in the absence of normal
hosts. Eggs may hatch over several months.

Control fleas in structures by using surface and
crack and crevice sprays. Control them on animals
by using dips; sprays, flea collars, or dusts. The
pest control specialist can treat the premises; how-
ever, the pet should he treated by the owner or by
a veterinarian,



TICKS

A number of ticks are parasites of man and ether

Hard Tick

The stages in the life cycle of a tick are:
egg,
six-legged larva,
nymph (or nymphs), and
adult.

The broWri dog tick:
is a common household pest,
may be found on other animals, althougw- the
main host is the dog,
will drop off the host after feeding and conceal
itself in any available crack or crevice such as
behind cove moldings and window frames and
in furniture.

This tick iS difficult to control because of its many
potential hiding places. Eggs may hatch over a
period of up to 5 months. Hiding places may need
to be sprayed at monthly intervals to eliminate
this tick. The owner or a veterinarian should treat
dogs, using dips. sprays, or dusts.

MOSQUITOES
May occur in large numbers in the warm - weather
months,
Adult females feed on warm- blooded animals
and bifds.
May develop in s nding water.

The stages in the life cycle of a mosquito are:
the egg, which may be laid on water or in areas
which later will he flooded depending on the
Species.

larva, found only in water,
the pupa, also found on in water, and
the adult.

Effective control requires community-wide efforts._
Elimination of all mosquito breeding habitat is

essential. Co-itrol mosquitoes in smaller areas for a
.lismited time by using sprays, aerosols, or fogs,

OCCASIONAL ¢ INVADERS

The term "occasional invaders" includes those pests
which may occur in huildingsat some stage of their
life cycle, but which do not usually complete 'the
entire life cycle within the building,

CLOVER MITE
Is an annoying household pest, especially in hous-
ing developments where turfgrasses are newly
established and there is a heavy growth close to
foundation walls.

Stages in the life cycle of a clover mite are;
the egglaid in foundation cracks and other
protected places,
larva,
nymph, and
adult.

Clover mites are difficult to control. Methods that
keep the mites from getting indoors give the best
results, These methods include:

establishing a plant-free strip 18 to 24 inches wide
along foundation walls and directing pesticide
sprays at the strip and walls, or
if a plant free strip cannot he established, spray-
ing the foundation walls and the adjacent 10-foot
strip of grass.

MILLIPEDES
Are gray or brown cylindrical worms I/2 to 11/2
inches long.



Have two pairs of short legs on each body seg-
ment.
Curl up when disturbed.
Are common on the forest floor, in compost piles,
and in heavily mulched areas.

The Stages in the e cycle of a millipede are:_
so,'
nymph, and
adult.'

When millipedes leave their natural habitats, they
crawl over lawns and sidewalks and may invade
buildings in large numbers. They cause no damage.

Prevent invasion by removing leaves and cdmpost
around buildings and by sealing cracks in founda-
tion walls and around doors, basement windows,
crawl spaces, -and vents.

Spraying a=.10-foot wide strip around the foundation
is helpful in control. Repeat applications may be
necessary during p &iods of heavy migration.

FLIES

Several species of flies may be found in and around
structures. -

The stages in the life cycle of a fly are:
the egg, deposited in a moist place,
larva,
pupa, and
adult.

Filth Flies
The more common of these -are the house fly and
the black blow fly. The black blow fly is slightly
larger than the house fly and is a shiny blai:k or
green. These flies are annoying and also may carry
diseases of man.
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Successful fly control must include a combination
of sanitation, physical barriers (such as screens),
and insecticides. Garbage, manure, and delaying
plant and animal material must be removed. Con-
trol adults by spraying' resting places. Baits can
also be used. Impregnated resin strips can be-used
in some indoor situations.

Control of adult filth flies around' livestdek and
poultry feeding operations requires the coopera--
tion of the pest control specialist, the livestock
producer, and the county sanitarian.

Cluster Fly

Often a pest indoors, buzzing around and collect-
ing in large numbers in light fixtures and at win-
dows..on warm, sunny days.
Slightly larger than the house fly and more slug-
gish..
Adults seek protected places such as wall voids
and attics to spend the winter. c-

Screens are ineflective since the flies prefer to
crawl in through small openings elsewhere.
On warm days. they enter rooms through window
pulley holes, around baseboards and through
other small openings.

Control is difficult. If possible, close all openings
through which the flies can enter. Apply sprays and
dusts to surfaces where flies are frequently seen
and, where possible, into wall voids and other con-
fined spaces where the flies may be. in unventilated
areas, impregnated. resin strips are effective..

SILVERFISH AND FIREBRATS

Silverfish and firebrats are wingless insects about`
inch long as adults. They have three long "bris-

details" at the end of their body.

The stages in
brats are:

the erg.
young, and
adulL which continues to inol
span.

life cycle of silverfish and fire-

hrougt its life



They feed or stored foods, paper, and almost any-
thing (iantaining proteins or carbohydrates. directed
sprays applied to cracks and crevices that serve as
hiding and resting places are most frequently used

'''for control; dusts and baits may also be uUd.

BOOKLICE

Booklice (psocids) are very small (1, to 1;" inch),
light-colored insects that may be found indoors and
out. Indoors they frequent damp places around
stored foods and books and in Crawl space. They
feed on molds and fungi_ They do little darnage and
are pests. by being present. often in tremendous
numbers.

The stages in the life f hooklice are:
egg,

nymph, and
adult.

They can be serious pests for manufacturers of food
products and containers. Control. booklicc by re-
moving 'moisture and food sources. Directed sprays
and aerosols are effective in control.

SPIDERS

Spiders are pests because of their webs. The black
widow and the brown recluse (fiddlebaek) can seri-
ously injure humans, Neither spider bites unless
provoked.

A spider develops from an et=t into an immature
spider which may molt several times before becom-
ing an adult.

The female black shiny black and dis-
tinctiek, marked Visit t et or yellow spot on the
underside of the body sometimes in the form of
an "hourglass-. This spider lives under rocks and
boarcls .ind in or around building;;.

Black Widow Spider

The brown recluse spider is an to br n with a
dark brown fiddle-shspFd pattern on the front half
of its back. It is usual) ll friund in buildings such as
barns, shebs, garages, and houses that are dry,
littered, undisturbed and contain insects that serve
as food_ Favorite hiding plw seem to be the arrnsf,
or legs of garments left hanging undisturbed. People
are sometimes bitten while sleeping in beds or
wearing clot that have been unused for a length,
of time.

Brown Recluse Spider

Control spiders by r, controlling insects that serve
as food, and 'by removing webs. Direct pesticide
sprays or dusts at hiding areas.

liABRIC _PESTS

Carpet beetles and clothes moths attack a variety
of woolen products, furs, feathers, and hair. Infesta-
tions arc climmon in boxes of old clothing, over-
stuffed furniture, woolen carpets, and piano felt.
The larval stage causes the damage. The presence
of adults in an area may he the- first sign of an
infestation.

The stages in the life cycle of beetles and moths
are,

egg,

larva,
pupa, and

3 adult,

k pc1 rile

Thcce are the most wicks
the carpet beetles.
Adults are shiny black and about I'm inch long.

rea Ind d;uiiaging, of



Larvae are 'up to V2 inch long, yellowish-brown,
carrot or eigarzshaped, and .have a long brush

tail bristles.9f

Black carpet Beetle

\Other Carpet I les__

Adults are oval; abut ' y inch long, and brightly
colored in various patterns of white, brown, yel-
low, and orange. ,

Larvae are about /y inch long, light brown Ito
black, fregy. and close-moving.

Webbing Clothes Moth and
Casemaking Clothes Moth
The webbing clothes ninth adult is buff-colored with
reddish hairs on the top of its head, -The casemaking
clothes moth is light, brown and has three dark
spots on each wing. The larva-of the webbing clothes
moth usually spins feeding 'tunnels of silk as it
moves over its food sources. The casemaking clothes
moth larva carries with it a small silken case that
it spins around itself. To this caso arc attached bits
of the fiber on wh the larva is feeding. IL at-
tUches the case to wa ceilings when it enters
the pupal stage.

Prevention is avery important part
control. This can be done Iry el ea

correctly and storini, them in tight tint
moth crystals. Control infe"stations by
infested areas directed sprays.

WOOD-DESTROYING
PESTS
TERMITES
lk. stages in the litc e termite

ahric pest
ing fabrics
ainers with
treating all

re:

egg,

nymph, anc
adult.,

Terinites are social insects having colonies in which
there is a division of labor petween different types
of indivie141444., Nearly all ST3 ceies have reproductive
and soldier castes, and many have a worker caste.
If a worker 1:Fiste islacknig, the nymphs handle the
nest building and food gathering actiVities. 'These
workers are respohsible for damage done to ..wooden
structures. Within the reproductive caste are
miry reproductives which are winged.jhey emerge
from the colony during the warmer months of the
year to disperse and form new colonies.

Sul t -at-17.ml 'Termites-

So named because the colony extends below
ground ,with the workers attacking wood above
ground.
White. soft-bodied workers the 'soft grain of
soil. leaving a thin shell c (side and the harder
portidn in layers
They use hits of soil And excrement, to build shelter
tubes and to close, up break in the surfac; of
infested wood.
If "swarmer" (reproductive) termites have not
been seen. the'presence of a colony can be de-
termined by probing wood near the foundation
or 'soil or by observing earthen "shelter tubes"
on foundation walls or wood_

Worker spinier

his termite must have woad for food and usually
necd, soil for moisture. Wood in cont.,Yet with soil
is ideal for termite development.. However, termites
mav build shelter tubes across foundatiOn walls and
other surfaces between the woOd and tie 'soil. Ter-
miles oecacionallv become established without soil'
contact \Olen a leaky roof tir pipe provides mois:
!arc. 1de-stations ma\ become. established under



concrineslabs, ndritge ,Tri. Mrs. ) and tilled dirt
porches. Termitek; may then enter the h -raiding

t througl struotural snood or gradation walls ;,)(1.-'
,jaccnt to tne slab. In houses built portly or cony-

pletely o t slabs. -mites _enter through expansura
min rack, tirld openings.

I3rctiknl' trie connection between stood ant
vv,vntiiAl itr termite control. Thk may he tiii
either ti1:2fieinical or iii ht inicttf barr.

rt'l Mit C,

.Directl attack ssttotl and, mako,g;illerie
rather than beloss Witten d.
As they feed. they cut across the: li

excay:mill: large nolleries
connected 11). ,small tunnels.
'1 hey produce hard fecal pellets 'k ith `-j

Mall "shot hole- exit -openings in the wooden
sti1ifaces, arc a sign of infestation: Slight jarring of
the 1N. OOd C:ILISe`: a fine powder to sift from these
hOles. When the wood is cut or broken, the interior
rest Its g.allemes filled with a traely-pockedi powder
which is produced by the feeding of grub =like

oe. Joists, suhlluogine, horgtood Iltioinig, silk,
plates, and interior trim are ale parts of buildings
most, frequeraly attacked. Furniture and other NYo9d -
products also m41 be claranget,ls,

Tit p:vent infestations or to control existing tin-
testitions. wet surfaces thoroughly with insecti-
cide. Furniture trail other, movable objects may he
futniQated in special chambers.

ii is

with WOOD DECAY FUNGI

in it,

ins grain
hien are

distinct
coneto,0 surfaces on the sides. These pellets are,
often pushed out 'of the infested wood through
n holes.

Or/wood Termite
Fecl

POWDER-POST BEETLES

Thk!re tine se),eral kinds cif Itcrswtler post- beetles.
I he most eommon are Lyetid powder-post beetles
and `Anobbd powder-post beetles. The adults are
Small (ahout I:, Inch line) ;Intl usually reddish - brown
to nearly Hack.

Lyr Pt F-' iwrl,- r- F'rtv,t Herne

Aufm,1 ti
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Severe wood decay occurs only in wool with a
moisture content ironer than 20 peicent. Most
wood-rotting fungi grow only on wood which is

subject to wetting by rain, roof leaks, plumbing'
leaks, conenstition, or contact with moist soil. Two;
species,- however, eon conduct sailer' directly to
\toot!. Fungi take their food from the Ivood as they,
grow and reduce the strength of wood, often making

brown and -crumbly or white and Arnigy.
coloratura and powdery mold growth below the
surface of wood should not he confused with dectiV:-
fhe moi. re content of the wood may be measured

'` oh a nu re ureter ro accurately determine the
'need for control

Wood DOCa

Fungicides will not stop wood decoy once it has

shirt d. though they sometimes slow its progress.
he k s . to coMplete control of wood decay is to

chnranit C t he source of ntoictlire. I his may be done
through:

proper drainage,

brcaking contact kt snort and soil,
scntilatiott,
tftc (1-,C

Othir .1].0s,k1 eonstruoon practices.



Lumber, pressure-treated with prese ive diem =

eats before use, may present attack` by wood%
destroying fungi,

STORED PRODUCT PESTS

Most food products may he attacked by insect;

commonly referred to its "pantry pests, They cat Of
contamiqate the products and may make them unfit

for human consumption. They often leave the in=
11',.sted products and move about inside structures,
to elinanate infestations. find and d'estroy infested
Materials and treat the area where they are stored,

Infested materials can:he hainigafed. Th ough
cleaning is essential to rem( .e spilled food

reinle,;tation.

GRAIN AND' FLOUR BEETLES

lrc confused and red flour beetles, the saw-toothed
grain beetle:ant-1011e cigarette and drugstore beetles

;Ire small, reddish-brown insects usually less than
inch lone Their larv-AelPare ;mall and yellowish-

wInte with brown heads. The adults often crawl
0Yer infested ni:neriol And adjacent surlaces, Larvae
:Ind adults will he found in the infested material,

\VAREI-1(

The adtilis
1);111C111

;lilt ILI( I/4
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)1(11-

d11.
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halls, `I Iris hectic is lotincl'ffrotighout
It is ,til oI the Ili st sill It ,d 'II inset is
.titacktiN stored huql piodui-ts, I lit' ii !cud

,t1)1111dIS ;11)(1 inset red

prudiwts, ;anit,ti pt.n li( 11)

Hp my (1(..)(1
v,trcil(ne.,es.

INDIAN MEAL MOTH

1 in

The Indian meal moth is a small moth with a wing-
sp.read of about 1,2 kid). Its forcwings have, a cop=
pey color On the oufer, two-thirds and whitish gray
near the body. line pinkish -white caterpillars cover
jhe materials on which they feed with loose wobbling,.
The adultsdly abotit fleet:the site of the infestation.
I he ktryae may also leave their lood and crawl over

adjacent surfaces. This is the most- common moth
which ttt,i ks stOred forrd products.'

ANGOLJMOIS, GRAIN MOTH

l he Angoumois grain moth is ,1 tiny moth similar
in size and color to clothes moths:11 may be seen
Using about in the diotime, whereas clothes moths
avoid light. The caterpillars develop within whole
kernels of grain.

GRAIN WEEVILS
The granarV and rice weevils primarily attack
stirred whole grain. Adults are reddish-brown tin

black, about inch Biel*, and have pronounced
snouts. Their larvae ire small, white, legless grubs
that feed and develop inside individual kernels of

I he stages in the hie cycle
pupa, And

lAr adult.
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VERTEBRATES

RODENTS

Con militate and destroy loo d products
Damage furniture, clothiftv, structures,
nonedible items

any discasos and ectoparasites.
Sometimes bite childrn and adults.
Can eause
Ila\ e the ",dulity to coeXi

The three .most cont ki-ndi aft::
Ni rway brown or common
roof or black rat, and
house mouse.

TA,L

Field Identification of Domestic Rodent

ROOF RAT Ratio strut

EAN

NORWAY RAT RoffLA nor _9,cul

NOSE

HOUSE hit:mu
Mu) multutus

;int.! other

YOUNG RAT

The Norway rat prefer ) live in undergr iund
but can climb readily. The roof rat pre=

fers to live in upper portions of a building, but
may use burrow's. The house mouse lives in
eon\ nient protected space inside or outside

A rat or mouse
mg,

r

the

rill prtt,ratti is based on know-

feed. (1;1

Miesta`ion.

I n

YOU must elidiinate shelter. ter. All
entrances the rats or mice use to come and go from
buildings Mist he closed. These preventive measures
,tre the key to sueeessful control: ro prevent rodent
migration. it is hest to poison or trap heftirc making
environmental chatwes,

Fite t catemiries of rodeiniodes ,tie multiple-dose
anticoagulants ;Intl sine g I er_aise ( Nrcants Tacit itt
dentaade has speciaLcharacieristics, uses, and hai-
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ARK. 5iintc highly toxic tat humans -,md
handle. ;Ind apply them' according to lahel

directions:- Keep harts away front people and desir=
able ani.nuns. Place nem deep intorq burrows or use
but stations. I)ispose of excess troth. and dead
ammal carcasses frequently.

Mice will eagerly suuple new footI. Rats, however,
usually ipprorteh new food with caution. If it tastes
bad or makes them sick, they will not eat it again.
This is "bait shness, \\len using hail for control,
usj'a bait.that is fresh ;Ind identical to the food NIL'
rats are u -sine. If you use a dillerent halt hasc, pre-
bait in the nt-:ealtir a few nights before using a toxic
halt. Rats require' water to drink. Nlice may
water front the food the cat. If. all water sources
can he eliminated, liquid hails :_tre veil, effective for
rats but only moderately so for mice:

Both rats unit mice prefer to run neat to walls or
other surfaces. Place traps ;Ind halts in these run-
ways. [raps may he used with bait, Or the trigger
device may he expanded ;Ind used without bait,
Place trigger end of the trap toward the will
Rats approach new objects cautiously and stay be
'trap shy

[ lie mouse tttestie Iles any neiS object or CliZIrlyC
in its territory, so that chain ging placement of halts
or trap_ s will improve control. raeh male house
'nous ablishcs it territory which may not extend
more from the nest. For this reason,
hits anti Trips should he placed no more than I()
to 21) feet apart. To encourage Mice, to range
farther to find hood and water, disrupt their environ-
ment as often as is practical'.

BIRDS

Birds are pests whet hey:
deface and destroy structures, plants, and other
property,
cause disturbances with their noise and droppings,
vont aminate food supplies,

' carry N.,trious diseases ,ind cetopar

Birds [ha t mav require control English
sparrons ;iiul shrlings.

Pwcon-. In towns ;tilt] cities where they
deface buildings with their droppings ;Ind nests.



Siittrrottr; tire mill birtls thtrt tlftttr ncat in or On
buildings

;tic in the city ind'ilM :tree. 111L'V

ftrr,!' dark, short-tailed birds, intermediate in size

hetween pigeons and sparows. I ne \ (illiCis11011=

\ \ hen th0 roost in Lug,: numbers ntti hut in

kidnitatterit is the

lent it fool .
ides.

op in intrrrl,
ntitl methods include
uitl usin,! repellents, trtips or

Luiltlino tint invol es usinir nevi cttn traction tvturcs
t birch; ctttnitor modifying eydstinu features

rorlist or nest. clients inelude mous devict", ttr
silbstances lled on huiltlini!s. such as noise

makers (distress calls), char god wires, turd repellent
glue, oF ICHIL",. I rap, are often their ,theesslullY in
pigeon control, especially when prchaited for 1 le\y

days. Population reduction include, shootinit- \\ here
ierrnissiblei and the LHe (11CtiliC:11 L.011-

trot I, prohably the most effective method. Follow
label direction., ckheiv.

BATS

Bats arc night living main ials. 1' hey have leathery
membranous wings. I hey roost in :ttnesd hollow
walk_ tlimintw, ca\ barn:, holloty tree,: and

other similar places. Iii tuldnion to the !r2tieral

nuisance otlors ths-ocrotetl \,
01i`\ harbor tip;Lijs te. [list Intl attack man.

cdiry ,,titijcct i() ifrhie, liats call hest
he ;idled ht ripcdpli, thr=ori!!li which
they may enter ,tructur , tit Imo," t dretully
serve had, inr! roo,ting Locate ;md close
entrance trtierring,,

SQUIRRELS

kit` t nuisan

1;1

Hums spceles nho tuner buildrnr±, :Ind
dancre to the 'structure They

15

may bite \Alien cornered Illty carry ectoparamtes
!-;iduirreis can he controlled by closing openings, by
using repellents or hi; ritkin live traps to remove
them 3.o remote ttretts. Where it is permitted, squir-
rels may he shot.

MOLES
Moles hurrow underground raid rarely nie above
ground: Their burrows deface lawns and they may
damage the root-, tit ornamental plants as they search--
for e,trilmorms Laid insects. Iraps specifically de-
signcd .for mole control may he useful
situations.

SNAKES

In some

or,

Snakes rtuly find their rind tiround buiklingt
\It'-'t of them tire not :poisonous but may frighten
human; and nr , ty kite when disturbed. Removal of
tit d :Hid hiding places will usually force snakes out
of tin area !keep snakes fro --1 ling inside by
losing till points of OWN'.

sec

Pest.

daitional itifornation on vertebrates
yhcator training ;[title: "Vertebrate
uintro!".

WE

Vieed !rout ,vtructures may need etltitral because:
they create a fire hittard:
they harbor trisects or rttdciilr, told
they shorten the lite of metal fences :intl buildings.

ttntrttl can lie (lone by:
lttn e \ egetation control tlitrre oroundi---
resitlual, hroatl-spectrum herbicides used to kill
:t1I ,,!d-o\r,th aril pret ent new growth:- fair ti

season or mole. I Ised -\ \here reduction of hie
hattird is important.

Short tern, \-egchatio itrol- contact lierbi-
(-airs ci.in be used to knot -k do\yn till \

The often t-ornbined \\Atli Irwv rat es
S( )11 IcSitilLai 11(1)1(-1(1 t() "41 \ C -«11( )11- t C1-111

k cordrol,

o t1e,=1i \i ucitliltt' tlntr,tl rtf certtiirl pLints i\ tlt

out pert-it:Irwin Mimi, to desir:ible pknit:



hemicol trimmiltz ±±nd pruning use of contact
herbicides to cisc narrow bands of controlled

';.±,eeds ±±round desirable plants or 11±±±s, Often_
used to !=to,±7 mow, lip- strip around trees or under
guard rails. 4

Nle±=-hanical or cultural control --use of ho6s,,
bl±ides- tQinhtation, hunIscaping, compentive
planting, or other nonchernic:11 methods to, con
trol unwank:d vegetation.

I forhiodo,. cart lie plo,cinorT.cnix rrr poq-

cmonlonee treatments. A lierliicitle ean affect plants

the plant or plant:paris that _-ontacts
killing MICI1 the herbicide is ±Msorhed
and transported throtighout die plant, or
killing when roots .,±1-)sorll the herhieide 'dissolved
in moisture and ,tronslocated throughout the
plant (Ifni\ last ±± season or more,in t'lle soil but
requirel ram. irrigation. or mechanical ineorpora-
tion---diseito -tor ±±±-2(1% iiitin in the scull,

Factors ±fief hug herbicide

l pe of tweed III herbicides are sdectiNe to some
n and will fail to.,kill some types of plants.

herbicides will work better on grasses and
some swill work=, heater on broadleaf plants=

Perennial weeds can often grow hack frcirxf their
exhmso,±7 root systems ±ind will rcquirt, multiple
trtAtments or special techniques and ierhicides.
Brush control. may he particul±irl\f/dillicult but

can he lane in the toflow±e±±± war

Foliage ±dyst rhed--tisually sip led in the tint-
incr. g.

fizis,d pplted to I atrcruntl stems Or
(101111):., in late winter fir rlv summer.

ticatinent- appli oat um of herbicides tat
freshly cur stump,
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Dormant cane tn.:um-lent applicatiors of fuel
oil during' winter.

T%pe of soil sond.or other soil low in cloy and
or±±±mc motter will not absorb the herbicide as
much., so lower amounts will giye± equivalent
results. I caching, will he more of ±± problem.
Soils high in elav or organic rnotter will ahsorb
sony AA the herbicide. rvlor±2 herbienle and rnore

necessary for effective control.
Rainfall----too much ram soon after a contact
her'hicide is applied -can nullify its effectiveness
but the `wattle amount of rain Might facilitate the
action of a root -ahSorhed herbicide/Rainfall may
also wash herbicides away from the target plantsk±'
injuring nontorget plants -and animals,
(II-myth 'stage of plant foliage-absorbed herbi-
cides will usually work only when the plant
ioRely growin;±. Proomergeffce herbicides must
he applied before the weeds have emerged or a
eontoet herbiaide will have to be added to kill
those that bane emerged. Where selective herbi-
cides are used, it is important that the nontarget
slants he healthy,
Stinliht--othe herbicides can he nullified if they
remain on the soil surface too long before a rain
washes them in.
Volatility -some herbicides vaporize off the

surface (particularly when we arid
reduced itctivity of the herbicide .results.

Choose equipment lo
ment desired.

he type of herbicide treat=

Th±.7 pump will usually he a hi volume (1(1 gpnt
or more) but low p lbs psi). Nozzles
swill usualb. he selected to give uniform coverage,
with lar ge droplets to mminwe drift. Niechanical
gitation in the tank is reu'uired if wettable powders

will be used.


